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INTRODUCTION
There is a long-standing debate over the relationship between the export and economic growth in both advanced and less advanced economies. There are a couple of empirical studies that confi rm the robust connection between export and economic growth in countries across the globe. Some studies support the hypothesis of exportled growth (ELG) mostly in the developing nations (Chenery and Strout, 1966; Michaely, 1977; Balassa, 1978; Tyler, 1981; Kavoussi, 1984; Ram, 1985; Shirazi and Manap, 2005; Kang, 2015) . They argue that the exports of goods and services generate foreign exchange that is required to import foreign goods. The increase in underlying commodities' imports, in turn, stimulate a nation's capacity to produce in the long run. This is more pronounced in less developed economies that have a heavy disadvantage in the production of capital goods.
Empirical evidence of ELG has also been confi rmed in the developed countries, such as Germany, Switzerland, Canada, United Kingdom and Japan (Kugler, 1991; Henriques and Sadorsky, 1996; Boltho, 1996) . Scholars have opined that export is a vital tool for stimulating sustainable economic growth and development in countries that are poised to develop. For instance, Kónya (2004) investigates export-led growth hypothesis in twenty-fi ve OECD countries. Using Granger causality approach, the results reveal that exports Granger cause-economic growth in many OECD countries such as Iceland, Sweden, Canada, Japan and Korea. Notwithstanding, the results further show that Export does not Granger cause-growth in Luxembourg and the Netherlands.
Until recently, scholars had paid attention to general phenomena that ELG, research on the relationship between subsectors such as agricultural exports and economic growth was not given serious attention. Given that ELG hypothesis has been confi rmed in countries, it is worthwhile to determine if agricultural export also led-economic growth. Economists, world organizations and scientist believe that agricultural export is a catalyst for growth, especially in developing countries where it is the main source of foreign earnings and national incomes (Verter and Bečvářová, 2014; Verter, 2015) . They also have some arguments in support of trade in food and agriculture. International trade brings the total amount of goods and services to the countries involved. It also brings the diversity of commodities that increase choices to the populace. To some extent, trade maintains stable demand and supply that allows effi cient exchanges and stimulate economic growth and development in countries (Erokhin, Ivolga and Heijman, 2014; Verter and Bečvářová, 2014) . Nevertheless, agricultural exports can accelerate a balanced growth in all countries involved if only issues (trade restrictions and distortions) related to the world trade in primary agricultural trade are addressed or drastically reduced (Anderson and Martin, 2005; McCally and Nash, 2007; Laborde and Martin, 2012; Verter, 2015) .
Empirically, Sanjuán-López and Dawson (2010) determine the connection between GDP and agricultural and non-agricultural exports in 42 countries using panel cointegration methods. Their fi ndings indicate that a long-run relationship exists between the variables in the model. The results further show that agricultural exports Grangercause economic growth. Thus, confi rm the exportled growth hypothesis for the 42 countries under study. Similarly, Henneberry and Curry (2010) examine the relationship between agricultural exports and economic growth in Pakistan. Using three simultaneous equations representing GDP, agricultural exports, and imports, they fi nd a favourable relationship between agricultural exports and economic growth in the country. Kang (2015) investigates the evidence of the export-led growth in major rice exporting countries using some econometric approaches. The results confi rm that agricultural export-led growth in the major rice exporting countries such as Pakistan, Vietnam and Thailand. In the same direction, Dawson (2005) examines the contribution of agricultural exports to economic growth in less developed countries. The results show signifi cant structural diff erences in economic growth between low, lower-middle, and upper-income countries. The fi ndings further indicate that investment in the agricultural export has an eff ect on economic growth in those countries. Arguably, proactive measures or policies should be promoted for agricultural exports and growth in countries across the globe.
In the same line, using panel data analysis, Bbaale and Mutenyo (2011) confi rm that agricultural exports-led income per capita in Sub-Saharan African Countries. In the same fashion, Shombe (2008) also confi rms that agricultural export-led economic performance in Tanzania. Onogwu (2014) fi nds out that intra-industry trade in cereal crop has positively impacted the gross national income per capita in the Economic Community of West African States (ECOWAS). Arguably, both exports and imports growth rates of these commodities fl uctuate over time. Similarly, some studies (Bbaale and Mutenyo, 2011; Gbaiye et al., 2013; Ijirshar, 2015; Ojo, Awe and Ogunjobi, 2014; Onogwu, 2014; Ojide, Ojide and Ogbodo, 2014) have also confi rmed the hypothesis that agricultural export-led economic growth in Nigeria.
In contrast to agricultural export-led growth arguments above, proponents of the opposite viewpoint opine that the agricultural export does not have a robust connection for fostering economic growth. Studies by Marshall, Schwart and Ziliak (1988) , Faridi (2012) do not support the hypothesis that agricultural exports-led growth in the developing countries.
As shown in Tab. I, prior to the extraction of petroleum products in Nigeria, especially before the oil boom in the early 1970s, the state was solely dependent on agriculture as major export products and foreign earnings. Even though agricultural production and exports have been severely neglected for oil in recent decades (Verter and Bečvářová, 2014) , it is still the major nonoil foreign exchange earner in Nigeria and other Sub-Saharan African countries (SSA). Thus, the importance of agriculture to the economy of Nigeria and other SSA countries cannot be overemphasized (Tab. II). Owing to the recent dramatic increase in oil production in the USA, formerly, Nigeria's highest oil export destination, and the recent discovery and production of petroleum in other countries like Ghana and Tanzania, coupled with persistent dwindling price of oil in the world market, the demand for the Nigeria's oil has been threatened. In other words, Nigeria's economy is vulnerable to the global oil price shocks (Osakwe, Verter and Darkwah, 2015) . As a consequence, the country's economy is presently in turmoil and distress. For Nigeria to survive as a nation now or the near future, economic diversifi cation is inevitable.
Consequently, economists have called for export diversifi cation by promoting and stimulating other sectors (i.e. agricultural commodities) of the economy for maximum domestic production and exports (Verter and Bečvářová, 2014) . Does global trade in agriculture support the hypothesis that export-led economic growth in Nigeria? Empirical results so far have remained mixed, inconclusive or rather contradictory. Thus, the relevant of this present study. The primary objective of this article is to determine if agricultural export-led economic growth in Nigeria. To determine the if agricultural exports-led economic growth hypothesis in Nigeria, real GDP growth is captured as a function of the agricultural exports, the agricultural degree of openness, and real eff ective exchange rate. All the data in the models are run using Gretl and EViews 8 econometric so ware. The econometric model is specifi ed as follows:
MATERIALS AND METHODS
(1) Thus, the model include an error term as follow: (World Bank, 2015) . Finally,  represents the error term. All the explanatory variables in the model are expected to have positive impacts on economic growth in Nigeria.
In order to avoid reporting spurious regression outcomes, some models were proposed by Augmented Dickey-Fuller (1979) and PhillipsPerron (1998) for testing of a unit root in a time series data. The test determines whether the series is stationary at the level, fi rst or second diff erence. Also, Unlike ADF, the PP test does not require that the ARIMA process is specifi ed and would, hence, be less prone to the model misspecifi cation than the ADF stationarity test. Also, the PP stationarity test corrects for serial correlation in a non-parametric fashion (AP). The standard Augmented DickeyFuller (ADF) test is carried out by estimating a er subtracting from both sides of the equation:
The null and alternative hypotheses are written as:
Similarly, Phillips-Perron test involves fi tting the regression as follow:
The Vector Auto-Regression (VAR) is typically used for forecasting systems of interrelated multivariate time series data and for analysing the dynamic impact of random disturbances to the system of variables. The mathematical representation of a VAR model:
where y t is a k of vector of endogenous variables, x t is a d vector of exogenous variables, while A 1 , …., A p and B are matrices of coeffi cients to be estimated in the model, and  t is a vector of unobservable or white noise.
The most common approach for testing if there exists a causal relationship between two variables is Granger causality. The model was proposed by Granger (1969) to answer the question of whether x causes y and see how much of the current y could be explained by previous values of y and then to see whether adding lagged values of x could improve the explanation. The mathematical representation of Granger causality is:
for all possible pairs of (x, y) time series in the group in the Granger equation. The Wald statistics for the joint hypothesis is:
for each equation. The null hypothesis is that x does not Granger-cause y in the fi rst regression and that y does not Granger-cause in the second regression.
RESULTS AND DISCUSSION
Owing to the fact that time series data is prone to spurious regression results (Granger and Newbold 1974) , both ADF and PP unit root tests are run. The fi ndings of the stationarity test are presented in Appendix A. The test results show that only RGDPG is stationary at level. The rest of the variables have become stationary a er fi rst diff erence. Given that all the variables in the model have become stationary, we proceed to run other regression methods. The Ordinary Least Squares (OLS) regression, Granger causality, Impulse Response Function (IRF) and Variance Decomposition Analysis (VDA) tests were run a er unit root tests were carried out. Also, a diagnostic checklist for the OLS regression was conducted, and all the classical assumptions were fulfi lled (Appendix B). Prior to Granger causality, IRF and VDA tests, unrestricted VAR model was applied. Based on the information criteria, the optimal lag length of four was chosen (Appendix C) to run the models in a VAR environment. The VAR residual tests such as normality test and autocorrelation test were also run, and all the checklists were fulfi lled.
As presented in Tab. III, the OLS estimation result suggests a positive relationship between agricultural exports (AX) and economic growth (RGDPG) in Nigeria, statistically signifi cant at the 5% level. It implies that ceteris paribus, a 1% percent increase in agricultural export may lead economic growth by 10%. This result is in line with the works of Shombe (2008) In the same fashion, the result further indicates that lagged real eff ective exchange rate (REER) has a positive eff ect on economic growth in Nigeria, statistically signifi cant at the 5% level. This signifi es that ceteris paribus, a 1% percent increase in REER may well stimulate economic growth by 2% in the country (Tab. III). This result contradicts with the works by Ojide, Ojide and Ogbodo (2014) who fi nd an inverse relationship between exchange rate and economic growth in Nigeria.
Contrary to our prior expectation, the results show an inverse relationship between the agricultural degree of openness and economic growth in Nigeria, statistically signifi cant at the 5% level (Tab. III). This result is in line with the works of Anowor, Ukweni and Martins (2013) who also fi nd a negative relationship between agricultural trade openness and economic growth in Nigeria. Arguably, the result is not surprising as the country has been recording negative trade balance in agricultural products since 1975 (Tab. I). As a consequence, the massive import of agricultural commodities appears to have been negatively infl uencing economic growth in the country. Granger (1969) causality test is employed using a lag length of four in a VAR environment (Appendix C). The results from the Granger causality technique is presented in Tab. IV. The result suggests there is a bidirectional causality running from agricultural export to economic growth in Nigeria. This result corresponds to the works by Sanjuán-López and Dawson (2010) , Kang (2015) , Ijirshar (2015) who also confi rm that agricultural exports granger-cause economic growth in some producing countries. A feedback causality is also confi rmed to be running from REER to economic growth in the country. Similarly, the result further signifi es that agricultural exports, the agricultural degree of openness and REER jointly Granger-cause economic growth in Nigeria (Tab. IV) .
A unidirectional causality is confi rmed between REER and agricultural degree of openness. This result corresponds to the works of Tarawalie (2010) , Verter and Osakwe (2015) who also confi rm that REER Granger- Sierra Leon and the Czech Republic. In the same direction, the results also establish a unidirectional relationship from agricultural exports to REER. The results further suggest that economic growth, exports and degree of openness jointly Grangercause REER in Nigeria (Tab. IV). Because, Granger-causality may not reveal the complete story about the connection between the variables in the model, we have decided to run further an Impulse Response Function (IRF). IRF model may show the response of one variable to a shock or an impulse in another variable in a system that involves some other variables as well. In other words, The IRF quantifi es the reaction of every variable on an exogenous response in the model. The result of the impulse response function is presented in Fig. 1 .
The initial response of agricultural export to economic growth is positive, and then diminish below the equilibrium in the second year, swi ly increases to reach the plausible direction in the third year. The response fl uctuates over the years as it records adverse shocks in the second, fourth and eighth year.
A cursory examination of the impulse response of agricultural degree of openness to economic growth records negative only in 5 th and 7 the year, all other years are positive but move up and down as time passes on. Likewise, the response from REER to economic growth also witnesses negative and positive shocks as years passes on. REER raises economic growth rates for the second year, but also fl uctuate reaching below and above equilibrium levels over the periods (Fig. 1) . Statistically speaking, while IRF traces the eff ects of a change to another endogenous variable on to other variables in the VAR environment, Variance Decomposition Analysis (VDA) separates the variation in an endogenous variable into the component shocks in the model. Consequently, the VDA provides information about the relative relevance of each random innovation in aff ecting the variables in the VAR model.
The VDA results for the selected variables over a 10-year horizon are presented in Appendix D. The results reveal that economic growth variable was 100% explained by its shock in the fi rst year, but it steadily reduces to 38% in the long run (10 th year). The shocks further show that agricultural exports (20%), the agricultural degree of openness (17%), and REER (25%) account for the fl uctuations in the economic growth in the long-run. Moreover, the fi ndings confi rm that agricultural degree openness (58), followed by agricultural exports (57%) and Response of DREER to DRGDPG
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REER (32) account for its own shock in the long term (10 th -year horizon). To conclude this study, our research does support the hypothesis that agricultural exportled economic growth in Nigeria. The negative relationship between the agricultural degree of openness and economic growth (Tab. III) is an indication that the country is importing more than it is exporting (Tab. I and II). Over-reliant on agricultural imports suggests hurting the Nigeria's economy.
CONCLUSION
Agriculture is the backbone of Nigeria's socioeconomic development as it serves as a catalyst for employment generation and major non-oil foreign exchange earner. The study uses OLS regression, Granger Causality, IRF and VDA approaches. OLS regression results show that agricultural exportsled economic growth in Nigeria. On the contrary, the results reveal an inverse relationship between the agricultural degree of openness and economic performance in Nigeria. The unfavourable balance of trade in agriculture may well be the reason for the negative result. This further confi rms a bidirectional causality running from agricultural exports to economic growth in the country. Feedback causality is also believed to be running from REER rate to economic growth in the country. The VDA result implies that the volatility of GDP growth rate is caused by the exogenous variables in the model. We fi nally conclude that our study does support the hypothesis that agricultural export-led economic growth in Nigeria. On the other hand, over-reliance on agricultural imports may well hurt economic growth in the country. For Nigeria to experience favourable trade balance in agricultural trade, the domestic agro-processing sector should be encouraged while imports of agricultural commodities that Nigeria could cheaply process at home should be discouraged. This could reduce the country from over-reliance on foreign food and increase the rate of agricultural production for self-suffi ciency, export and economic growth in the country. 
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